Analysis of reabsorbate concentrations in the proximal tubules of dog kidneys during osmotic diuresis.
To examine to what extent the reabsorbate concentrations, calculated as the flux ratios between solutes and water, represent the fluid composition in the lateral intercellular space (LIS) in the proximal tubules, reabsorption was stimulated by elevating PCO2 from 5 to 13 kPa before and during infusion of mannitol to a plasma concentration of 70 mM in volume-expanded dogs receiving ethacrynic acid. The reabsorbate concentration of NaHCO3 increased by 50 mM during mannitol infusion. The real concentration of NaHCO3 in LIS could not, however, be elevated by this amount, since the driving forces for fluid reabsorption then would have increased during osmotic diuresis due to diffusion of mannitol into LIS from plasma. A model analysis of diffusion in LIS showed that transcellular transport can only lead to trivial increases of LIS concentrations compared to plasma, whereas diffusion across tight junctions can increase LIS concentrations by several mM. NaCl diffusion and coupled transcellular water transport may therefore represent a significant contribution to total bicarbonate-dependent NaCl and water reabsorption in the proximal tubules.